Obturator internus muscle (OIM) abscess is an uncommon entity often mistaken for septic arthritis of the hip. We describe seven children with OIM abscess and review seven previously reported cases. The most common presenting symptoms were hip or thigh pain (14 patients), fever (13), and limp (13). The hip was flexed, abducted, and externally rotated in 11 patients. Magnetic resonance imaging and computed tomography (CT) were diagnostic for OIM abscess in the 14 patients. Associated abscesses were located in the obturator externus muscle (5 patients), psoas muscle (2), and iliac muscle (1). The etiologic agents were Staphylococcus aureus (8 patients), Streptococcus pyogenes (2), Neisseria gonorrhoeae (2), and Enterococcus faecalis (1). Three patients underwent CT-guided percutaneous drainage, and three had surgical drainage. Three patients had ischial osteomyelitis in addition to OIM abscess. The 11 children with uncomplicated OIM abscess were treated for a median of 28 days. All patients had an uneventful recovery.
Obturator internus muscle (OIM) abscess is an uncommon
Science Center at Brooklyn between January 1984 and July 1995. entity that is often mistaken for bacterial infection of the hip joint because it presents as fever, hip pain with decreased range A case of OIM abscess was defined by radiological findings on a CT or MRI scan that were suggestive of an inflammatory of motion, and limp. Patients with this clinical presentation are often subject to multiple diagnostic procedures until other process with a fluid collection in the OIM, along with clinical signs and symptoms compatible with OIM abscess as pre-diagnoses such as septic arthritis, pelvic osteomyelitis, transient synovitis of the hip, juvenile rheumatoid arthritis, psoas ab-viously described [2] . Demographic, clinical, laboratory, and radiological data were obtained from each patient record. scess, and tumor are excluded. Seven cases of OIM abscess in children that were diagnosed by MRI and CT have been pre-A search of the English-language medical literature between 1966 and 1997 was done with use of MEDLINE and the key viously reported [1 -6] . We describe seven additional children with OIM abscess from two tertiary centers and review the words pyomyositis, obturator abscess, pelvic abscess, and pelvic osteomyelitis in children. seven cases reported in the medical literature to define the clinical, radiological, and treatment aspects of this uncommon entity.
Case Reports
The following four cases are representative of our seven Methods cases.
Cases of OIM abscess were identified retrospectively by reviewing hospital records for the following diagnoses: pyomy-Case 1 ositis, OIM or obturator externus muscle abscess, pelvic abscess, and septic arthritis of the hip. Cases were extracted from A 6-year-old boy presented in mid July with a 4-day history the medical records departments at the following institutions: of left hip pain and limp. Ten days before his admission, Children's Hospital of San Diego between January 1988 and he fell from bed and hurt his back but otherwise remained December 1996 and Kings County Hospital and SUNY Health asymptomatic. Two days before admission, he developed fever, malaise, and inability to bear weight on his left leg. On physical examination, his temperature was 39.5ЊC, he was in pain, and he appeared acutely ill. There were no skin lesions, grams of the hip and spine were unremarkable, as were arthrography and arthrocentesis of the left hip. A technetium bone scan showed increased uptake in the pubic symphysis and decreased uptake in the left femoral head. CT scan of the abdomen and pelvis showed left OIM and obturator externus muscle abscesses.
Cultures of blood specimens obtained during admission yielded group A streptococcus. His throat culture was negative for group A streptococcus, and his antistreptolysin O titer was negative. At the time of admission, he was treated with iv cefazolin. Three days later, he was afebrile and had less pain over his left hip. By the fourth hospital day, his left hip had increased range of motion. On the seventh day, he was walking with minimal limping. He completed an 8-day course of iv antibiotics, and therapy was continued with amoxicillin 
asymptomatic.

Case 3
Laboratory studies disclosed a peripheral blood leukocyte count of 11,600/mm 3 with 72% polymorphonuclear cells An 8-year-old girl was seen in early February because of a (PMNCs) and an erythrocyte sedimentation rate (ESR) of 94 1-day history of fever, left lower quadrant abdominal pain, and mm/h. A roentgenogram of the hip was unremarkable, but a left hip and thigh pain. She was otherwise healthy with no technetium bone scan showed slightly increased uptake in the history of trauma. At the time of admission, she had a temperaleft inferomedial acetabulum. Left hip arthrocentesis with ture of 40ЊC, and there was tenderness on the left lower quadarthrography was nondiagnostic. A CT scan of the abdomen rant upon deep palpation but no guarding. Her left hip was and pelvis revealed an abscess of the left OIM (figure 1).
flexed, externally rotated, and abducted. Any hip movement Cultures of blood samples obtained at admission were posielicited pain. tive for Staphylococcus aureus. The patient was treated with Laboratory studies disclosed a peripheral WBC count of iv oxacillin (150 mg/[kgrd]) and became afebrile after 6 18,000/mm 3 with 71% PMNs and 25% band forms and an ESR days. By the seventh day, the hip had full range of motion.
of 33 mm/h. A plain radiograph of the hip was nondiagnostic, He received a 14-day course of therapy with iv oxacillin and and aspiration of the left hip joint yielded no fluid. An abdomiwas then treated with a 2-week course of oral cephalexin nal-pelvic CT scan revealed small abscesses in the left psoas (100 mg/[kgrd]). By the third week of treatment, his ESR muscle, OIM, and iliac muscle. was 46 mm/h. He had follow-up care for 10 months and
The patient was treated with iv oxacillin and cefotaxime. remained asymptomatic.
Culture of a blood specimen obtained at the time of admission yielded group A streptococcus. Urine and throat cultures were negative. After the report of the positive blood culture, antibi-
Case 2
otic treatment was changed to iv ampicillin. On hospital day 8, the abdominal pain and left hip pain decreased, but she A 7-year-old boy presented in early August with a 4-day history of fever and progressive left hip pain that impaired his continued to be febrile. She started ambulating without pain on hospital day 12; 2 days later, she became afebrile. On hospi-ambulation. On the day of admission, he also complained of abdominal pain. Five days before admission while riding his tal day 20, treatment was changed to oral amoxicillin; she completed a total of 4 weeks of treatment. Two days later, she bicycle, he had stopped his bicycle abruptly with his left leg. On physical examination, his temperature was 39.3ЊC, he was was discharged ambulating without pain. At a follow-up visit 8 months after discharge, she was asymptomatic. acutely ill, and his abdomen was slightly distended and diffusely tender but without rebound. Rectal examination showed tenderness in the left side. His left leg was slightly flexed,
Case 4
abducted, and externally rotated. Severe pain was elicited when his left hip was flexed or internally rotated. A crusted lesion A 14-year-old male soccer player presented in early November because of a 3-week history of pain over the posterior was noted on the dorsal aspect of his left foot.
At the time of admission, his peripheral WBC count was aspect of his right thigh that worsened with walking. He was treated with cefaclor for 14 days without improvement in his 9,700/mm 3 with 78% PMNCs. The ESR was 75 mm/h, and the aspartate aminotransferase level was 63 U/L. Roentgeno-condition. At the time of admission, he had a temperature of / 9c5e$$ja19 12-27-98 19:42:59 cida UC: CID 39ЊC, and his right leg was flexed, abducted, and externally 1). The most common presenting symptoms were hip or thigh pain (14 patients), fever (13) , and limp (13) . The affected rotated. There was pain and warmth over the right gluteal area with intense pain upon hip flexion and internal rotation.
hip was flexed, abducted, and externally rotated (the most common sign) in 11 children (table 2) . The length of symp-At the time of admission, he had a peripheral WBC count of 21,800/mm 3 with 64% PMNCs and 24% band forms, and toms before admission was 1 to 21 days (median, 3 days). All patients were previously healthy, although a history of an ESR of 55 mm/h. An abdominal-pelvic CT scan and MRI showed right psoas muscle and OIM abscesses.
trauma to the involved hip between 1 and 6 days prior to the onset of symptoms was elicited for four patients. The The patient was treated with iv nafcillin (100 mg/[kgrd]). Five days later, needle aspiration of the psoas muscle abscess admitting diagnoses were septic hip (10 patients), transient synovitis of the hip (1), Rocky Mountain spotted fever (1), yielded 10 mL of pus; culture of pus yielded S. aureus. The next day, he was taken to the operating room, and the ab-and osteomyelitis (1) . For one patient, the admitting diagnosis was not recorded. scesses were drained through the thigh, medial to the insertion of the obturator muscles. The postoperative course was unre-Eight patients underwent arthrocentesis, which was nondiagnostic in each case. Imaging studies such as plain roentgeno-markable; he became afebrile on hospital day 7. The patient received a 14-day course of iv nafcillin treatment followed graphy and radionuclide bone scanning were invariably unremarkable, although bone scans for seven of 11 patients showed by therapy with oral dicloxacillin (75 mg/[kgrd]). He was discharged after 19 days of hospitalization when a CT scan increased uptake in the hip that was interpreted as septic arthritis of the hip. Ultrasonography was suggestive of OIM abscess showed resolution of the abscesses. At home, he continued to receive dicloxacillin therapy for 5 weeks. At this point, he in one patient, and this abscess was confirmed by MRI. CT and MRI scans were diagnostic for OIM abscesses in nine and was ambulating normally.
Four months later, he was readmitted because of a 3-day six patients, respectively. Additional abscesses were found in the obturator externus muscle in 5 patients, the psoas muscle history of fever and right thigh swelling. He had a temperature of 39.1ЊC, and the posterior site of his right thigh was tender in 2, and the iliac muscle in 1. Three patients underwent CT-guided percutaneous needle and erythematous, with a palpable mass measuring 4 1 5 cm. His right leg was flexed, abducted, and externally rotated. aspiration, and three patients had surgical drainage in the operating room. An etiologic agent was identified for 13 patients; His peripheral blood leukocyte count was 11,400/mm 3 with 68% PMNCs and 1% band forms. A plain radiograph of the the most frequent pathogen was S. aureus (eight patients) (table  1) . Two patients were found to have ischial osteomyelitis at pelvis revealed lucency of the right ischium and the inferior pubic ramus. A pelvic CT scan showed osteomyelitis of the the time of presentation and were treated for 6 to 8 weeks with appropriate antibiotics. The 12 patients with uncomplicated right inferior pubic ramus and a gluteal abscess. These findings were confirmed by MRI.
OIM abscess were treated with parenteral antibiotics for a median of 14 days (range, 1 -21 days) followed by a median of He was treated with iv nafcillin (150 mg/[kgrd]) and surgical drainage of the gluteal abscess. Six days later, while the patient 14 days of oral antibiotics (range, 0 -28 days). One patient who was symptomatic 21 days before the diagnosis of right was still febrile, a second surgical procedure was done; pus was drained from the obturator bursa near the inferior pubic OIM and psoas muscle abscesses due to S. aureus became symptomatic with right ischial osteomyelitis 4 months after ramus. The postoperative period was uneventful, and he became afebrile within 48 hours. Cultures of the drained pus receiving 4 weeks of antibiotic treatment. He underwent surgical drainage and received 6 weeks of antibiotic therapy with a yielded S. aureus susceptible to nafcillin. He continued to be treated with iv nafcillin for 21 days, and then his therapy was successful outcome. The seven patients seen at our institutions had follow-up care for at least 10 months and had no sequelae; changed to oral dicloxacillin for another 4 weeks. He was discharged 1 month after admission. Follow-up for 5 years the seven patients described in the literature also had uneventful recoveries [1 -6] . after discharge was uneventful.
Discussion
Results
The OIM emerges from the inner aspect of the obturator membrane and the ischiopubic rami, exits the pelvis through Seven children with OIM abscess were identified within the study period: three from Children's Hospital of San Diego and the lesser sciatic foramen, and inserts in the medial surface of the greater trochanter. It abducts and laterally rotates the hip four from Kings County Hospital and SUNY Health Science Center at Brooklyn. Review of the literature revealed seven joint [7] (figure 2). OIM abscess is an unusual entity; only seven cases have previously reported cases of OIM abscess in children [1 -6] . The findings from all 14 cases are reported herein.
been reported previously [1 -6] . Most previously described patients had striking similarities: they presented with fever, The age of the patients ranged from 3 to 17 years (median, 7.5 years); seven were male, and seven were female ( the time of physical examination, there was a limitation in [14] . Four of our patients presented during the warm summer months as was observed by White [1] . A report from New range of motion, and the hip was flexed, abducted, and externally rotated. Although this presentation suggests the diagno-Mexico described five children with pyomyositis during the fall and winter [15] . sis of septic arthritis, other entities like pelvic osteomyelitis, retroperitoneal abscess, psoas muscle abscess, and obturator S. aureus is the most common etiologic agent of OIM abscess. Enterococcus faecalis and Neisseria gonorrhoeae have externus muscle and OIM abscesses should be considered [2, 8] . A similar presentation was described by Hakim et al. [2] been previously reported as agents of OIM [4 -6] . Streptococcus pyogenes, a common cause of skin and soft-tissue infection, for two girls with OIM abscess; they further described edema of the labium majorum on the affected side and speculated has not been previously described as a cause of OIM abscess. Five of our seven patients were bacteremic at presentation: two that this finding could differentiate OIM abscess from septic arthritis. We did observe edema of the labium majorum in had S. pyogenes infections and three had S. aureus infections.
In two additional cases, cultures of abscess material yielded one girl with OIM abscess that resolved 6 days into her treatment.
S. aureus. In addition, three of the seven previously described children with OIM abscess presented with S. aureus bacteremia A history of trauma or strenuous exercise was observed by other investigators in cases of both OIM abscess and pyomyo- [1 -3] . E. faecalis was isolated on one occasion from an abscess [4] . N. gonorrhoeae was isolated from abscesses in two sexu-sitis [1, 2, 9, 10] and was noted in four of our seven cases. For pyomyositis in general and OIM abscess in particular, local ally active adolescents [5, 6] . CT and MRI of the pelvis are essential for the diagnosis of trauma to the muscle that results in inflammation or hematoma is thought to be important in addition to a concurrent transient OIM abscess ( figure 3) . Recently, CT scans of 44 patients with abnormalities of the iliopsoas compartment were reviewed [16] . episode of bacteremia [11, 12] . Miyake [13] demonstrated that local trauma must precede the iv administration of S. aureus Abscesses were present on 21 scans; neoplasms, on 15; and hematomas, on 8. Radiologists were unaware of the clinical to rabbits to result in muscle abscess.
OIM abscess in children represents a distinct clinical en-findings. A radiological description of low attenuation was 100% sensitive for muscle abscess but was only 43% specific, tity, although its physiopathology places it within the category of pyomyositis. Pyomyositis, described a century ago as low attenuation can be seen in necrotic neoplasms and chronic hematomas. as tropical pyomyositis because of its high incidence in areas of Asia and Africa with relatively high temperatures and
Mazur et al. [17] performed a prospective study of 43 children who presented with clinical findings suggestive of acute high levels of humidity, is believed to be uncommon in temperate climates [12, 14] . However, pyomyositis has been hematogenous musculoskeletal infection. In this study, clinical information and laboratory data were provided. MRI was found described in the northeastern and southern parts of the United States, areas with warm climates during the summer months to be 97% sensitive and 92% specific for the diagnosis of these / 9c5e$$ja19 12-27-98 19:42:59 cida UC: CID [1, 2] . Two of these patients had a history of trauma and had an acute on CT scans, while on contrast-enhancing MRI all areas of inflammation will be evident. The 14 cases in this review were clinical presentation [1, 2] . Therefore, it is possible that these patients had initial infection of the bone and subsequent mus-all diagnosed by CT or MRI [1 -6] . In only one case, ultrasonography was suggestive of OIM abscess that was later con-cle involvement. Most of the patients with uncomplicated OIM abscess were managed successfully with medical treat-firmed by MRI [6] .
Because of the predominance of S. aureus infection in pa-ment alone [2, 3] . Clinicians encountering a child with fever, hip pain, and de-tients with OIM abscess, a semisynthetic penicillinase-resistant penicillin or a first-generation cephalosporin is indicated as creased range of motion of the hip should always consider septic arthritis of the hip as the working diagnosis and perform bone treatment, the duration of which varies (on the basis of clinical response) from 2 to 4 weeks.
scanning. If arthrocentesis is nondiagnostic, an alternative diag-Three children underwent percutaneous drainage by use of an interventional radiological technique. Formal surgical drainage was needed only in three of 14 cases [1, 4 -6] . Pelvic osteomyelitis was associated with OIM abscess in 
